Low level of hydrogen peroxide induces lipid synthesis in BRL-3A cells through a CAP-independent SREBP-1a activation.
Although H2O2 is traditionally known to have cytotoxic effects, recent studies argue about its regulatory role on lipid metabolism. However, the mechanism underlying the induction of lipid biosynthesis by oxidative stress still remains unknown. To shed light on this aspect we investigated the H2O2-induced lipogenesis in rat liver BRL-3A cells. We found that a short-term exposition of cells to 35μM H2O2 didn't cause any significant sign of cell damage measured by following diene formation and lactate dehydrogenase release from cells. However, in this stressful condition, a significant increase of [1-(14)C]acetate incorporation into fatty acids and cholesterol, associated to an increase in the activity and expression of key enzymes of fatty acid and cholesterol synthesis, were measured. mRNA and protein contents of the transcription factors SREBP-1 and SREBP-2, involved in the activation of lipid synthesis, increased as well. The analysis of molecular mechanism of SREBP-1 activation revealed, in treated compared to control cells, a higher SREBP-1a mRNA translation involving an internal ribosome entry side (IRES), present in the leader region of its mRNA. Longer exposition to the pro-oxidant induced a progressive loss of cell viability together with an increase of cell triacylglycerol content.